Introducing Pay as You Throw System and Autonomous

Composting Units for Biowaste Management in Municipality






Athens, Greece, May 6-8, 2021
Editors
Thrassyvoulos Manios, Hellenic Mediterranean University
Katia Lasaridi, Harokopio University
Ioannis Daliakopoulos, Hellenic Mediterranean University
Publication
Hellenic Mediterranean University, School of Agriculture, Department of Agriculture
Estavromenos, 71 410 Heraklion, Greece
First published on May 26, 2021, in Heraklion, Greece by Hellenic Mediterranean
University, School of Agriculture, Department of Agriculture.
ISBN: 978-618-84774-2-1
All rights reserved. No part of this publication may be reproduced, stored in a retrieval
system or transmitted in any form or by any means, electronic, mechanical,
photocopying, recording or otherwise, nor be otherwise circulated in any form of binding
or cover, without prior permission of the publisher.
© Copyright 2021 by the Hellenic Mediterranean University, School of Agriculture,
Department of Agriculture. The individual essays remain the intellectual properties of the
contributors.
The 2021 RETASTE Conference was co-organized by the Hellenic Mediterranean
University and Harokopio University, under the auspices of the Green Fund that offered
sponsored participation to selected participants.
Table of Contents
The Mission of RETASTE 1 ............................................................................................................. 
Scientific Committee 3 .................................................................................................................... 
Organizing Committee 5 ................................................................................................................. 
Keynote speakers 7 .......................................................................................................................... 
KEY: Keynote 21 ............................................................................................................................... 
Food - Waste - Circularity: Contradictions and challenges 22 ........................................... 
Rethinking Food Waste Within the Concept of BioWEconomy to Support Green
Recovery From the COVID-19 Pandemic 23 ................................................................... 
A Green Deal for the Planet: The Role of Frontier Science and Innovation in
Delivering a Circular Economy – the Case of Food Waste 25 ...................................... 
Towards a Sustainable, Circular Bioeconomy: the Role of Innovation, Practice
and Policy 26 ....................................................................................................................... 
Boroume 28 ................................................................................................................................ 
Food Waste: Path to Change 29 .............................................................................................. 
Integrated Biorefinery Processes: the Role of Anaerobic Digestion 30 ........................... 
Valorization of Source-collected Household Food Waste at Municipality Level
32 .......................................................................................................................................... 
PLW: Food Loss and Waste Prevention 33 ................................................................................... 
Possibilities for the Prevention of Food Waste in the Hospitality Sector - Case
Study of Hotels in Heraklion, Greece 34 ........................................................................ 
Alternative Food Networks and Household Food Waste: Evidence from an Italian
Case Study 36 ...................................................................................................................... 
The Importance of Setting Accurate Monitoring Procedures to Prevent Food
Waste at Retail Stores 37 .................................................................................................. 
Household Food Waste in Romania - a Literature Review 38 ............................................ 
Freshness Labelling as an Underestimated Factor Driving Food Waste 39 ..................... 
System of Date Labelling of Food from Polish Consumers' Perspective 40 ..................... 
Material Flow Analysis in The Agri-Food Sector: Evidence from The Italian Beef
Supply System 41 ............................................................................................................... 
Comparative Study of Food Waste in Homes in Two Metropolitan Areas:
Guayaquil (Ecuador) Vs. Valencia (Spain) 42 ................................................................ 
Acceptance of a University Menu According to the Waste Assessment of the
Comstock Visual Estimation Method 43 ......................................................................... 
Sustainable Restaurants: Report of Experience of Sustainable Workshops in
Community Restaurants 44 .............................................................................................. 
Evaluation of Sustainable Practices in Food Services 46 ................................................... 
TASTE, DON'T WASTE. Instigating Food Waste Reduction at the Household Level
Through Behaviour Change Theory 48 ........................................................................... 
Consumer Perception of Date Labeling: An Analysis of Consumer Discard
Behavior by Phrase-date Combinations 50 .................................................................... 
Consumer Behavior During the COVID-19 Pandemic: An Analysis of Food
Purchasing and Management Behaviors in U.S. Households Through the Lens
of Food System Resilience 51 ........................................................................................... 
Food Loss and Bargaining Power at the Producer-Retailer Interface: a Qualitative
Assessment of Food Loss Drivers in Fruit and Vegetable Supply Chains in
Germany 52 ......................................................................................................................... 
Exploring the Role of COVID-19 Pandemic in the Case of Domestic Food Waste
Through the Theory of Planned Behaviour 54 ............................................................... 
The Contribution of Innovative and Intelligent Packaging to the Loss and
Generation of Food Waste 55 ........................................................................................... 
The Portuguese Nitrogen Footprint, a Challenge in a Mediterranean Country
56 .......................................................................................................................................... 
Food Waste Prevention in Practice 58 ................................................................................... 
Methodologies for food waste quantification 59 .................................................................. 
Compositional Analysis of Household Avoidable Food Waste in Four European
Countries 61 ........................................................................................................................ 
Best Practices for Food Waste Prevention 63 ....................................................................... 
Quantification of retail food waste through the analysis of in-store data 65 .................. 
Behavior of Greek Households on Food Waste Generation 66 .......................................... 
Food Waste Prevention as a Key Tool for Resource Management in Montenegro
68 .......................................................................................................................................... 
State of the Art of Food Waste Measurement: a Key Challenge to Support
Prevention and Reduction 70 ........................................................................................... 
VAL: Valorization of Food Processing By-Products 71 ............................................................... 
Utilization of the Strained Yoghurt Whey by Incorporating or Converting into
Food Products 72 ................................................................................................................ 
Supercritical CO₂ Extraction of Oil from Arctic Char Side Streams 73 ............................ 
Utilization of Acid Whey Lactose Using Commercial and Innovative Biocatalysts
for the Production of Galactooligosaccharides 75 ........................................................ 
Physicochemical Properties, Structure and Antioxidant Activity of Pectin from
Persimmon (Diospyros kaki): Effect of Extraction Conditions. 77 ............................. 
Towards the Integral Waste Valorization of Three Relevant Mushrooms 79 .................. 
Citrus Fruit Waste as a Nano-Factory for Super Paramagnetic Iron Oxide
Nanoparticles: Decorator and Enhancer for Microbial Desulfurization
Efficiency 80 ........................................................................................................................ 
Partial Substitution of Flour by Date Seed Powder into Cookies 81 ................................. 
The Sea Urchin Supply Chain and the Reuse of Waste for New Products. An
Example of Circular Economy on Applications Deriving from Marine Collagen
82 .......................................................................................................................................... 
High-Added Value Products Obtained from Freshwater Fish Waste Processing
84 .......................................................................................................................................... 
Mixture Design Approach for Optimization of Complementary Food Formulation
from Sorghum, Soybean, Karkade Seed and Premix for Better Nutritional and
Sensory Qualities 86 .......................................................................................................... 
Sustainable and Valuable Antioxidant Recovery from Winery Food Waste 87 ................ 
Raw Earth-based Building Materials: an Exploration on Mechanical Behavior of
Floridia Soil-based Adobes 89 .......................................................................................... 
Correlations Between Antioxidant Activity and Bioactive Compounds in Ethanolic
Extracts of Pomegranate Peels and Seeds and Their Physicochemical
Composition 90 ................................................................................................................... 
Characterization of Biochar Derived from Agricultural Residues as Potential
Adsorbent for Extracting Phytohormones in Waste Coconut Water 92 ..................... 
Recovery of Bioactive Compounds from Corn Water Stream by Grape Marc
Hydrogel as Pre-treatment Before Membrane Processes 93 ....................................... 
Infrared Spectroscopy as Tool for Evaluating The Effect Of pH in the Purification
of Bioactive Compounds From Corn Steep Water 94 ................................................... 
Effect of a Biosurfactant Extract Obtained From Corn Steep Liquor on the
Wettability of Grape Surface 96 ....................................................................................... 
Effect of a Biosurfactant Extract Obtained From Corn Steep Liquor in The
Properties of a Natural Orange Juice 97 ........................................................................ 
Valorisation of Alginate Waste Streams from Industrial Extraction as Promising
Source of Bioactive Compounds 99 ................................................................................. 
Re-Use of Viticulture Waste: The Case of Unripe Grapes for the Development of
New Vegetal Foods Enriched with Phenols 100 ............................................................. 
Application of Hydrothermal Treatment for the Optimal Extraction of Phenols
from Olive Mill Wastewater in Lesvos Island 102 ......................................................... 
Development of A High Added-Value Healthy Spread by Valorizing Olive Oil
Production Residue 103 .................................................................................................... 
Polyphenolic Profile and Biopharmaceutical Potential of Istrian Malvasia Grape
Skin Extract 105 ................................................................................................................. 
Usage Potential of Vegetable Residue Streams 107 ............................................................ 
Bioactive Ingredients from Custard Apple By-products for Nutraceutical
Applications 109 ................................................................................................................. 
Green Extraction Strategies for Sea Urchins Waste Valorization 111 .............................. 
Revalorization of Mango Byproducts to Obtain Bioactive Ingredients for
Developing High Added-value Cosmetic Products 113 ................................................. 
Valorization of Sea Urchins Waste: Antioxidant Pigments Extraction Strategies
115 ........................................................................................................................................ 
Valorization of Sea Urchin Wastes: Characterization of Marine Collagen Peptides
117 ........................................................................................................................................ 
Extraction of Chlorophylls from Bioresidues of Daucus Carota L. (Carrots) Aerial
Parts for Food Colorants Development 119 ................................................................... 
Nutritional Evaluation and Development of Anthocyanin-Rich Colouring
Formulations From Bioresidues of Lonicera Caerulea L. Fruits 121 ......................... 
Blueberry Bagasse, a Bioactive Residue to Be Included in New Food Products
123 ........................................................................................................................................ 
Prunus Spinosa L. Fruit Epicarp: Extraction of Compounds With Colouring
Capacity for Food Application 125 ................................................................................... 
Valorization of Sea Urchins Waste for Innovative Products and Diversified Supply
Chains. A Multidisciplinary Research Project 127 ........................................................ 
Summer is Coming: How Heat and Sugar Affect Saccharomycopsis Fibuligera
Biomass and Cell-Wall Fractions Production in Mussel Process Wastewaters
as Culture Media? 129 ....................................................................................................... 
The Sea Urchin Collagen, Recycled from the Food Industry Waste, is a Novel and
Valuable Biomedical Resource 131 ................................................................................. 
Removal of Organic Compounds Using Chemically Modified Mixtures of Olive
Cake and Wheat Straw Under Batch Processing 133 ................................................... 
Adsorption of Methylene Blue Dye from Aqueous Solutions onto Chemically
Modified Apple Seeds (Malus Domestica) 134 .............................................................. 
Innovative Approach for Bioactive Compounds Extraction from Beetroot Crown
(Beta Vulgaris L.) 135 ........................................................................................................ 
UTL: Food Waste Utilization 136 ................................................................................................... 
Valorization of Coffee Brew By-products Via Recovery of High Nutritional Value
Bioactive Ingredients and Their Incorporation into Bakery Products 137 ............... 
Optimized Process of Lactic Acid Production from Food Waste 139 ................................ 
Production of Biodegradable Polymers from Food Waste 141 ........................................... 
Prediction of Properties of Poly(L-lactic acid) with the Aid of Atomistic Molecular
Dynamics Simulations 142 ................................................................................................ 
Production of Compostable Bio-Plastics from Food Waste: Design of Bench-scale
Unit 143 ............................................................................................................................... 
Effect of Substrate Concentration and Retention Time on the Anaerobic
Digestion of Food Waste for the Production of Valuable Chemicals 145 .................. 
Studies on The Catalytic Activity of Materials Obtained from Waste in the Form
of Coffee Grounds in Oxidation and Isomerization Reactions 146 ............................. 
Conversion of Food Waste to Levulinic Acid Utilising a Catalytic Membrane
Reactor 147 ......................................................................................................................... 
TFM: Technology in Food Waste Management 148 .................................................................... 
Rethinking Food Waste in the Industry 4.0 era: A Review of Blockchain Research
in the Food Supply Chain 149 ........................................................................................... 
GIS-based Model for Assessing New Suitable By-products for Renewable Energy
Production Within the Context of Circular Bio-economy 151 ..................................... 
Effective Tools to Reduce Domestic Food Waste: Bio-Based Dual Sensors Devices
for Naked-Eye Freshness Monitoring of High-Protein Foods 152 .............................. 
How to Control Milk Freshness at Home: Multi-Purpose Colorimetric Sensor to
Face Milk Waste and Health Issue 154 ........................................................................... 
E-Tongue Based on Metallo-Porphyrins for Histamine Evaluation 156 ........................... 
ICC Initiative: Transformation of The City of Corfu Into a Smart, Green and
Sustainable City 157 .......................................................................................................... 
Managing Household Food Waste with the FoodSaveShare Mobile App 158 .................. 
Remote Monitoring and Management of In-vessel Composting 160 ................................ 
AWP: Awareness and Prevention 162 ............................................................................................ 
Investigating the Ethical Dilemma of Food Waste in Long-Term Care Facilities
163 ........................................................................................................................................ 
Comparing the Effect of Price, Regional and Environmental References on the
Willingness to Purchase Sub-optimal, Regional Dairy Products in Germany
164 ........................................................................................................................................ 
Children’s Food Waste Behaviour Between Concept-Based Education, Peers, and
Family Influence. Insights from Primary School Canteens in Northern Italy
165 ........................................................................................................................................ 
sObres Mestres - Pop-up Food Waste Restaurant 167 ........................................................ 
“Save Our Food”: A Pilot Food Waste Project in Cyprus 168 ............................................. 
A 4D Approach to Food Waste Prevention - The "Healthy Little Eaters" Case
Study 169 ............................................................................................................................. 
Intelligent and Sustainable Food Packaging in a Circular Economy and
Consumers Changing Needs 171 ..................................................................................... 
The "A2UFood Training Kit": A Path to Food Wastage Reduction 173 ............................. 
The Profile of People Claiming Food and Material Support Benefits Due to
Extreme Poverty: Data from the Region of Crete 175 .................................................. 
F4F: Food for Feed 176 .................................................................................................................... 
Effects of Dietary Dried Food Waste Addition to Broiler Diets on Growth
Performance and Haematological Parameters 177 ....................................................... 
Performance and Meat Quality as Affected by the Dietary Inclusion of Food
Waste in Fattening Pigs 178 ............................................................................................. 
Reintroduction of Fruit and Vegetable Waste in the Food Supply Chain: From
Their Bioconversion to Earthworm Meal as Protein Source 179 ................................ 
The Potential of Some Underutilized Plants for Food and Nutrition Security in
Benishangul-Gumuz Regional State of Ethiopia 181 .................................................... 
The Effects of The Dietary Inclusion of Dried Food Residues on The Fecal
Microbiota of Cats 183 ...................................................................................................... 
The Effects of Dried Food Residues in a Diet on the Apparent Nutrient
Digestibility and Fecal Microbiota of Dogs 184 ............................................................. 
In Vitro Fermentation of Dried Food Residues Using Canine Fecal Inoculum
185 ........................................................................................................................................ 
Fruit and Vegetable Waste: Strategies for a Possible Reintroduction as Feed
Ingredient 187 .................................................................................................................... 
Characterisation and Quantification of Food Waste in the Greek Hospitality
Sector 189 ............................................................................................................................ 
Microbiological Characterisation of Food Residuals Amended Animal Feed Using
a Solar Drying Process 190 ............................................................................................... 
The Environmental Impacts of Transforming Food Waste to Animal Feed via
Solar Drying 191 ................................................................................................................. 
Microbiological and Chemical Composition of Animal Feed Produced from
Cheese Whey and Vegetable Residues Following Thermal Drying Rate 192 ............ 
Solar Drying of Food Waste as a Feed Production Process: Experience from the
Three Operational Periods of the F4F Pilot Unit 194 ................................................... 
Innovative and Operational Infrastructure for the Implementation of Research
and Development Actions in Waste Management within the Circular Economy
Framework 196 ................................................................................................................... 
LIFE Food-4-Feed: Context, Experience and Future Prospects 198 .................................. 
POL: Policy Perspective 199 ........................................................................................................... 
Food Waste in Insular Communities in the Framework of Green Deal Strategy
200 ........................................................................................................................................ 
Introducing Pay as You Throw System and Autonomous Composting Units for
Biowaste Management in Municipality of Probistip 201 ............................................. 
Autonomous Home Composting Units for Urban Areas in Greece: the case study
of Municipality of Rhodes 203 .......................................................................................... 
A Legal Approach to Food Waste: Critical Analysis of The European Union’s
Regulation on Food Waste 204 ......................................................................................... 
CIRCULAR (Chain for Innovative ReCycling): a case study on the juridical
complexity of circular economy in the food sector 205 ................................................ 
W2E: Waste to Energy 206 .............................................................................................................. 
Biochemical Methane Potential (BMP) of Quince Waste 207 ............................................ 
Hydrothermal Liquefaction of Mixed Food and Plastic Waste From Supermarkets
208 ........................................................................................................................................ 
Anaerobic Co-digestion of Coffee Wastes with Other Organic Substrates: A
Mixture Experimental Design 210 ................................................................................... 
Assessing the Effects of Spent Coffee Grounds on Dry Anaerobic Digestion of
Kitchen Waste 211 ............................................................................................................. 
Conversion of Used Cooking Oil Into Biofuel as Alternative and Renewable
Energy 212 ........................................................................................................................... 
Assessment of Tomato Peels Suitable for Producing Biomethane Within the
Context of Circular Economy: A GIS-Based Model Analysis 213 ................................ 
Quantifying the Future Energy and Nutrient Recovery Potential of the Organic
Fraction of Municipal Solid Waste 215 ........................................................................... 
Waste-To-Fuel: Life Cycle Assessment of Hydrothermal Liquefaction of
Household Food Waste 216 ............................................................................................... 
Developing Dry Anaerobic Bioreactors Aiming in Optimum Utilization of
Mediterranean Agro-waste for Energy Production 217 ................................................ 
Biofuels from Hydrothermal Liquefaction of Food Waste: The Impact of
Feedstock Composition on Process Economics 219 ...................................................... 
Utilization of Olive Mill Wastewater with Domestic Wastewater for the
Production of Biogas and Microalgal Biomass 221 ...................................................... 
Solar Drying Method as a Pre-Treatment: Investigation of Biogas Production with
Solar Dried Mixtures of Agricultural and Organic Residues 223 ............................... 
A Holistic Approach for the Treatment of Agro-Industrial Wastewater and Food
Waste by Combining Anaerobic-Aerobic Sequential System and
Photocatalysis 225 .............................................................................................................. 
FWS: Food Waste as Soil Amendment 227 ................................................................................... 
Closing the loop: Industrial Food and Agriculture Waste Valorization, the Case of
Biosolarization 228 ............................................................................................................ 
Suppressive Effect of Plant Diseases Using Coffee Grounds 230 ...................................... 
Application of Fermented Spent Coffee Ground (SCG) With Inorganic Fertilizers
in the Tea Fields and its Effects on the Nitrate Loading, Free Amino Acids
and Cation Exchange Capacity 231 .................................................................................. 
Phosphorus Forms Distribution in Various Composts 232 ................................................. 
Coffee Grounds Potential Use for Small Scale Vegetable Production 234 ....................... 
Innovative Agricultural Practices to Increase Farm Sustainability - Tomato
Production of Low Nitrogen Footprint 235 .................................................................... 
Decreasing Nitrogen Footprint of Vineyard Production 236 .............................................. 
Modelling In-vessel Composting Under Difference Bulking Agents 237 ......................... 
Index 241 .................................................................................................................................... 
1
The Mission of RETASTE
The global food chain system is the single largest source of greenhouse gasses in the
world,  and  the  largest  cause  of  biodiversity  loss,  terrestrial  ecosystem destruction,
freshwater consumption, and waterway pollution due to the mismanagement of biocides
and nutrients. On top of these deficiencies, approximately 40% of all produced food is
wasted throughout the farm to fork processes, while more than 900 million people remain
undernourished.
Thus the margin for improvement of the global food chain system is huge, and may
unlock pathways towards the stability of the Earth system and the future of humanity.
Against this background, the RETASTE Conference initiates the dialogue for innovative
solutions and optimization schemes that exploit significant opportunities for food waste
reduction,  reuse,  and recycling at  all  stages of  the food life  cycle,  as well  as their
scalability and commercial translatability.  In parallel,  RETASTE  aims to address the
social aspects of food waste issues, as well as to highlight ways to tackle social and
perception  barriers  against  reducing  our  environmental  footprint,  thus  shifting  the
evolving future of social, market, and global megatrends.
Through the conservation of resources, the strengthening of the social fabric, and the
development of new value chains, RETASTE supports the implementation of Circular
Economy concept.
The audience of RETASTE includes academia, industry, and stakeholders, and is truly
transdisciplinary as the topics of the conference dictate.
Join us to Rethink Food Waste!
The presidents of the RETASTE Organizing Committee,
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Abstract
Municipal Solid Waste management is still one of the major environmental challenges at
national level, and although with national and regional waste plans in place. Republic of
North Macedonia with its eight regions has only one regional landfill active, and at least
54 non-standard municipal landfills and hundreds dump sites and old landfills. And in the
light of soon expected regional establishment of an integrated and self-sustainable waste
management  system in  the  eastern  and north-eastern  regions,  in  order  to  increase
awareness  by  the  local  population  and hospitality  enterprises  for  source  separation
schemes of organic waste, as largest producers of organic waste, Goce Delcev & Hellenic
Mediterranean  Universities  together  with  Municipality  of  Katerini,  Municipality  of
Yermasoyia and Municipality of Probishtip, launched joint Project co-founded by EU,
"Utilizing Pay as You Throw Systems and Autonomous Composting Units for Boiwastes
Management  in  Touristic  Areas".  Annually,  about  3300  t  of  MSW  is  generated  in
Municipality of Probishtip, with estimated 45.3% organic waste, all together disposed at
a  non-standard landfill  just  out  of  the  city  borders,  and as  soon as  regional  waste
management  system kick-in  this  should  be  changed,  affecting  current  practice  and
costs. The Project includes transfer and application of innovative technologies Pay As You
Throw  -  PAYT  system  and  Autonomous  Composting  Units  -  ACUs  for  biowaste
management in Municipalities of Katerini, Yermasoyia and Probishtip. PAYT system and
ACUs as inovative technologies for biowaste management involves source separation
schemes of organic waste  in different bins (biowaste in 10 L bins and residual mixed
waste in 80 L coded bins). Two ACUs with 60 t/year capacity have been installed and
202
commissioned, one for hospitality enterprises installed nearby City market and San Niko
Hotel and the other one in Kalnishte urban area aimed to serves 80 households included
in Project, for composting organic waste. For introducing "Pay As You Throw" system
specially designed weighing equipment built into the one waste collection truck owned by
PUC Nikola Karev and coded waste bins for hospitality enterprises and households have
been  supplied.  Participants  training,  data  collection  and  analytical  procedure  are
currently ongoing and expected direct benefits including: reduction of waste quantities
that are landfilled, reduction of transportation cost for PUC, reduction of charges for
hospitality enterprises and households participating in separation scheme and reduction
of environmental pollution caused by landfill gas emissions and leachate, as much as
reaching the ambitious target of Waste Framework Directive (98/2008).
Keywords: PAYT, ACU, biowaste, source separation, environmental protection
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